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Introduction 


The objectives ».rososed under the above contract embodied three 
phases: 


(1) To identify, as far as possible, the reactions involved in 
the synthesis of methionine by the mold Neurospora crassae 


(2) To determine the relationship, if any, between methionine 
synthesis and the synthesis of other amino acids and cellular 


constituents. 


(3) To study the mechanism of the inhibition of the growth of 
Neurospora by the amino acid canavanine. 


As the work progressed, it became evident that objectives (1) 
and (2) would more than occupy the time of the personnel, and that an 
attempt to push forward all three objectives simultaneously would sub-= 
stantially reduce the probability of attaining any one in the contract 
period. It was therefore decided to postpone the investigation of 
canavanine wita the thought in mind that this phase of the investigation 


might be »ursued under an extension of the contract. No advance over 
what we vreviously knew was therefore made in the analysis of the 


canavanine inhibition during the period of this contract. 
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The major accomplishments under phases (1) and (2) of the inves« 
tigation have already been described in the annual report of July ls 19476 
The present report will consist of 2 parts, Part I will briefly summarize 
the above mentioned annual report, and Part IJ will describe the work 
carried on from July 1, 1947 to December 31, 1947, 


Part f 


The investigation of methionineerequiring mutants of Neurosvora 
established that cysteine is a normal preevrsor of methionine in the mold, 
The biological conversion of cysteine to methionine involves a number of 
cheiical steps, of which three were identified {n this investigation: 


(1) Cysteine + 4ewcarbon amino aeid oo+ mee e7stathionine 
(2) Cystathionine -.—x> 5 Homocysteine 
(3) Homocysteine + methyl —.-. “=> Methionine 


it was thus established that cystathionine and homocysteine are inter=~ 
mediates in the conversion of cysteine to methionine. Of special interest 
was the fact that Lecystathionine was iso7.ated from a mtant strain 
unable to garry out step (2) of the above scheme, The isolated material 
was shown to be chertically and biologically indistinguishable fron synew 
thetic L-cystathionine, It was thus proven for the first time that 
cystathionine is a normal intermediate in the biological synthesis of 
methionine, 


| It is of interest to note that while methionine synthesis from 
cysteine does not occur in higher animals, the reverse does take place. 
It has been shown by other workers (see Annual Report for bibliography) 
that cysteine production from methionine in mammals involves homocysteine 
as an intermediate, and it has been suggested that cystathionine is prow 
duced in the step from homocysteine to cysteine, In view of our findings, 
there is now little doubt that cystathionine is formed here. This case 
provides an interesting illustration of the >rinciple that the most 
diverse organisms are fundamentally similar in their cellular chemistry. 


Part IT 
sateen inden ate aed 
Ae Tests of other amino acids, 
In order to explore further the mechanism of methionine synthesis, 
a number of artino acids which sugcested themselves as possible interne- 


diates in sulfur metabolism were vrepared and tested for biological 
activity, The following substanoes have been made: 
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Acetylaninoacrylic acid, CH: CHNH (OCCH,) COOH; synthesized accord~ 
ing to Lergmann (1), Addition of H5S followed’ by splitting-off of the 
acetyl group would result in cysteifie. 


Djenkolic acid, CH, (SCH, CHIH, COOH),, prepared according to Arm 
strong and duVipmeaud (23. This substance Sccurs naturally in djenkol 
beans. Its obvious relationship to cysteine made it of interest. 


"Homedjenkolic" acid, CHy (SCH CH, CHIN, COOH)o, a homologue of 
djenkolic acid, was orerared by a mola fi fasion of the method of duVigneaud 
and Patterson (3). 


Lanthionine, S(CH2 CHNH, COOH)», prepared by the method of Horn et 
als (4)4 This compound, a homologue of cysthathionine, is obtained from 
Wools 


S=-carboxyethyl cysteine, HOOCCHITH,CH,S CHa COOH, prepared by the 
method of Michaelis and Shubert (5), sugceSted itself as a possible pre= 
cursor of cysteine, 


Tests of these compounds on mutant strains blocled at various 
o‘ages in usthionine synthesis have so far been uniformly negative, Wot 
all of the compounds had been tested on all the strains at the termination 
of the contract period, however. 


B. Investigation of the relationship between methionine and threonine 
biesyntheses< 


In the course of a study of threonine«requiring mutants of Neuro» 
Spora, it was unexnectedly discovered by H. Js Teas, in collaboration 
with ii, Fling and N, 4. Horowitz, that a common oreeursor exists for both 
threonine and methionine. It vas shown that this precursor is homoser?.ne, 
CH20H CH5 CHIHg C20U, This substance turns out to be the 4~carbon amiao 
acid (equation J.) which condenses with cysteine to give cystzrihionines 
At the same time it is convertec by a different ssries of reactions into 
threonine. 


Ye have carried out experiments directed trvard Surther elucidation 


of the methionine-throonine relationship. A mune, of crossefeocing 
experiments between methionincless and threoninetess osiedis vers madeg 


It was found that three different methionineless :chacis, ali locking 
the ability to voraduco cystethionine from cysteine, vrodwee curing their 
growth a substance which promotes the growth of threow na-renuiring 
strains. Tests incicese that the substance is not howorenins, and probe 
ably not threonine, The isolation of the active compound is in progress. 
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